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© Method and apparatus for continuously forming bags. 



© A method for continuously forming bags com - 
prising continuous steps of heat -sealing a continu - 
ous tubular plastic film (2), such as a continuously 
formed inflation tube or the like, widthwise at given 
positions thereof while the tubular film (2) is being 
conveyed, cutting sequentially the tubular film along 
the heat -seals (3) into bag -shaped containers 
m (1), and conveying the tubular film (2) over a set. 

distance to Vfollowing step while the heat -seals (3) 
gmm% of the heat -sealed tubular film (2) being press - 
q held and cooled. An apparatus for performing the 
00 above method comprises a heat -sealing device (15) 
for sealing the tubular film (2) including a pair of 
(V) heat -sealing members (19) which are disposed on 
LO one side of a track of conveyance of the tubular film 
q (2), opposing each other so as to hold the tubular 
film (2) therebetween, and are movable to and from 

u- 
UJ 



each other, a driving device (22) for driving the 
heat -sealing members to and from each other, a 
cooling device (25) for cooling the tubular film (2) 
including a pair of cooling sandwiching members 
(33) which are supported on a movable member 
disposed movably in directions of width of the tu - 
bular film and conveyance thereof, and intrude in- 
between the heat -sealing members (33) to sand- 
wich the heat -seals (3) of the tubular film, and a 
driving device (36) for driving the cooling sandwich - 
ing members to and from each other, whereby the 
tubular film (2) is conveyed by a movement of the 
movable member to a next step with those parts of 
the tubular film (2) that form the heat seals (3), being 
held between the cooling sandwiching members 
(33). 
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BACKGROUND OF THE INVENTION 

This invention relates to a continuous bag for- 
ming method and an apparatus for continuously 
forming bag -shaped containers from an inflation 
tube (tubular plastic film). 

Plastic containers for sealing various liquid 
substances, e.g., containers for blood transfusion, 
have been conventionally formed by blow molding, 
because such containers have to be deformable. 
However, in blow molding one container is dis- 
continuous^ formed in units of one molding. This 
has the disadvantage of raising costs and of large 
spaces being required for transportation. 

In view of these disadvantages, a recently used 
method has bag -shaped containers formed of in- 
flation tubes formed in continuous tubes. In this 
method, an inflation tube is cut into tubes of a 
required length, and both end openings of each 
tube of a required length are heat -sealed into a 
bag -shaped container. Alternatively, an inflation 
tube is heat - sealed at required parts and is con - 
veyed by a pair of rollers to a next step where the 
inflation tube is severed at the heat seals, shaped 
in accordance with use, punched and subjected to 
other treatments to complete the bag -shaped 
containers. 

However, the former method is difficult to 
automate and mostly depends on manual labor and 
as a result, the productivity is low, and dispersion 
tends to occur in the seal positions and the seal 
finish. It is a problem that uniform products cannot 
be produced. In the latter method, an inflation tube 
is conveyed by a pair of rollers. During its con- 
veyance, tensile strength acts on the inflation tube, 
elongation occurs in the inflation tube and parts of 
the inflation tube are softened by heating for for- 
ming heat -seals. Resultant deflections take place 
in severing positions, punching positions and 
shaping which will follow in the next step. One 
problem is that precisely uniform products cannot 
be produced. 

In either of these methods, the heat sealing of 
an tubular film is conducted by pressing heating 
means in the form of a heater against both sides of 
the_tubular_ film, for melt - adhesion- to- each other. 
When both sides of the tubular film are held by the 
heating means and heat- melted to each other, the 
melt -adhered parts and parts of the tubular film 
neighboring the melt -adhered parts or peripheral 
parts of the tubular film are semi -molten. The 
molten parts of the tubular film stick to the heating 
means and elongate the tubular film when the 
heating means is removed from the tubular film, or 
cause the tubular film to zigzag on conveyance. 
This deflects severing positions and punching to be 
conducted in the following steps. One problem is 
that precisely uniform bag -shaped containers of 



high quality cannot be prepared. 

In forming bag -shaped containers, e.g., bag- 
shaped containers for sealing transfusion blood, of 
a tubular film and which are prepared by heat- 

s sealing a tubular film widthwise at longitudinally set 
intervals and then severing the tubular film at the 
heat seals into lay -flat bags with one end open 
and the other end sealed. As shown in FIG. 27, a 
plastic cylindrical port a is generally inserted into 

10 the open end 1a of a lay -flat bag 1 and is melted 
onto the bag as the spout of the contained liquid 
substance when used. 

To automate the operation of inserting the port 
a as described above into the open end 1a of the 

75 plastic lay -flat bag 1 and melting the poTFa onto 
the bag 1 , it is necessary to automatically separate 
and open the lay -flat open end 1a to admit the 
port a. 

Conventionally, the lay -flat open end 1a is 
20 opened rectangularly by putting vacuum pads" on 
the front and the back sides thereof and drawing 
the vacuum pads apart from each other, and then 
the port a is inserted into the thus separately - 
opened end. 

25 This conventional means has the following 

problems of. for example, in the case that a bag 
blank is thick, the lay -flat open end cannot be 
easily separated and opened. Even in the case that 
the bag blank is thin, it is difficult to separate and 

30 open the lay -flat end when a width of the open 
end is small. The separation and opening position 
tends to deviate. Especially in the case where a 
port a is automatically fed into the separated and 
opened end, the vacuum pads, their accessories, 

35 etc. are in the way to the automation. 

In inserting the port a into the separated and 
opened end la of the bag" 1 and melting the same 
thereonto conventionally, as shown in FIG. 28, the 
outer periphery of the port a and the separated and 

40 opened end 1a of the bag 1 are concurrently 
heat -melted onto each other by heating means d, 
d each having a concavity b contouring to a half 
circumference of the port a,~and flat portions c, c 
on both sides of a concavity b, which are to abut 

45 on the separated and opened end 1a of the bag 1. 

However, such eonventiona!~~me!t— adhering 
means has the following problems. That is, due to 
a remarkable difference in heat capacity between 
the port a and the bag 1, melt -adhering conditions 

so differ between the port a and the bag 1 . Resultantly 
cracks and pin -holes" take place, and wrinkles 
occur in the melt -adhered portion. Defective ratios 
rise as a result. 

55 SUMMARY OF THE INVENTION 

This invention has been made taking these 
problems into consideration. A first object of this 
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invention is to provide a continuous bag forming 
method and apparatus which can continuously form 
bag -shaped containers of a tubular film, such as 
an inflation tube, and enables severing, punching, 
shaping and other operations at accurate positions 
without elongating the film. 

A second object of this invention is to provide 
a heat -sealing device which is free from the 
drawback that when a film is melt -adhered by 
heaters, the film sticks to the heaters, adversely 
displacing the film and deforming it. 

A third object of this invention is to provide a 
method and apparatus for automatically separating 
and opening the open end of a tubular plastic film 
bag without the use of suction means, such as 
vacuum pads. 

A fourth object of this invention is to provide a 
method and apparatus for heat -sealing a spout 
port of a tubular plastic film bag, which can melt- 
adhere, without failure, the port without occur- 
rences of pin - holes and wrinkles. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a tubular film illustrative 
of one of steps of forming a bag according to this 
invention.and plan views of a finished product. 

FIG. 2 is a plan view of one embodiment of 
bag -forming lines this invention is applied to. 

FIG. 3 is a front view of the embodiment of 
FIG. 2. 

FIG. 4 is a view of states of a tubular film 
conveyed through a bag forming line. 

FIG. 5 is a perspective view of a major part of 
this invention. 

FIG. 6 is a perspective view of heat -sealing 
means in FIG. 5. 

FIG. 7 is a perspective view of cooling means 
in FIG. 5. 

FIG. 8 is a vertical side view of FIG. 5. 
FIG. 9 is a side view of a state of heat- 
sealing. 

FIG. 10 is a perspective view of details of the 
heat -sealing means involved in this invention. 

FIG. 11 is a front view of an embodiment in 
which- -the- -heat-— sealing- means of FIG. 10 are 
arranged in rows. 

FIG. 12 is a plan view of FIG. 1 1 . 

FIG. 13 is a view schematically explaining a 
port sealing step of this invention. 

FIG. 14 is a perspective view of one of bag- 
mounting base. 

FIG. 15 is a view explanatory of engagement of 
a bag with the bag - mounting base. 

FIG. 16 is front views of one embodiment of 
means for separating and opening the open end of 
a bag. 



FIG. 17 is an explanatory view of the function 
of FIG. 16. 

FIG. 18 is a partially omitted front view of the 
apparatus as a whole including the separating and 
s opening means of FIG. 16. 

FIG. 19 is a side view of the apparatus of FIG. 

18. 

FIG. 20 is a view explaining one way of sepa- 
rating and opening the open end of a bag and 
w inserting a port thereinto. 

FIG. 21 is perspective views of one embodi- 
ment of sealing means. 

FIG. 22 is a side view of the sealing means of 
FIG. 21. 

75 FIG. 23 is a side view of a relationship between 

heaters used in a first sealing unit for sealing those 
parts of the open end of a bag on both sides of a 
port. 

FIG. 24 is a view explaining a heat -sealing 
20 region of the heaters of FIG. 23. 

FIG. 25 is a view explaining a relationship 
between a port and heaters used in a second 
sealing unit for sealing those parts of the open end 
of a bag corresponding to a peripheral surface of a 
25 port. 

FIG. 26 is a view explaining a heat -sealing 
region by the heaters of FIG. 25. 

FIG. 27 is a plan view of one example of a 
tubular plastic film bag intended by this invention. 
30 FIG. 28 is an explanatory view of conventional 

heat - sealing means. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

35 

This invention will be explained below by 
means of embodiments of this invention shown in 
the drawings attached hereto. 

FIG. 1 is views of a bag - shaped container 1 in 

40 states corresponding to bag -shaped container 
forming steps of this invention. FIG. 1A shows an 
inflation tube 2 (hereinafter called tubular film) in a 
state where required parts thereof are heat - seal - 
ed. FIG. 1B shows the tubular film 1 in a state 

45 where the film 2 is punched, severed, shaped and 
is subjected to other treatments, and FIG. 1C 
shows a finished bag -shaped container 1 of the 
tubular film 2. The fini shed baa - s haped containe r 
1 has both ends heat - sealed 3,^ 3, and has a 

so cylindrical port 4 of a resin melt - adhered to one of 
the ends 3, 3. Holes 5,5 are formed in the heat- 
sealed ends 3, 3 at required positions for sus- 
pending the bag - shaped container 1 for use. On 
the surface of the container 1 are printed a scale 

55 and necessary indications. 

FIG. 2 is a general schematic plan view of a 
production line of the bag -shaped container 1. 
FIG. 3 is a front view of the production line, and 
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FIG. 4 is a flow chart of the tubular film 2 along the 
production line. 

The production line as a whole comprises a 
tubular film feed unit 7 including dancer rolls and a 
roll 6 winding the tubular film 2 for feeding the 
tubular film 2, a heat -sealing unit 8 for heat- 
sealing the tubular film 2 widthwise at required 
parts, a cooling unit 9 for conveying the tubular film 
2 downstream outside the region of the heat- 
sealing unit 8, sandwiching and cooling the heat 
seals, a dancer roll unit 10 disposed downstream of 
the region of the cooling unit 9, punching and 
severing means 11 for severing the tubular film 2 
at a heat seal by a unit of a plurality of bag- 
shaped containers (three in the drawings) and fol - 
lowing the formation of the heat -seals 3. 3, 
punching the containers of one unit at required 
positions following the formation of the heat -seals 
3, 3 (see FIG. 1), a double row arranging unit 12 for 
arranging units of bag - shaped containers into two 
rows following the severance of the tubular film 1 
by the unit, a severing unit 13 for severing the 
bag - shaped containers of the unit conveyed in the 
double rows into an individual bag -shaped con- 
tainer and shaping the exteriors of the individual 
bag -shaped containers, and a conveying unit 14 
for conveying the individual bag - shaped contain - 
ers in a horizontal single row to the above -de- 
scribed step of inserting and melt- adhering ports 
4 (see FIG. 1) to the individual bag -shaped con- 
tainers. 

In the embodiment described, the tubular film 2 
is conveyed horizontally in the heat - sealing unit 8 
and the cooling unit 9. 

Heat - sealing means 1 5 which is a member of 
the heat -sealing unit 8 comprises heat -sealing 
members 19, 19 as shown in FIGs. 6 and 8. The 
members 19, 19 are supported movably to and 
from each other on a guide rail 18 provided verti- 
cally on an upright part 17 of a bracket - shaped 
frame 16 whose open side is faced to one side. 
Each heat -sealing member 19, 19 comprises a 
cantilevered heater base 20, 20 having the proxi- 
mal end slidably supported at the proximal end on 
the guide rail 18, 18, and a heater 21, 21 mounted, 
through a heat insulating material __20.a. 20a, on. the. 
surface of the heater base 20, 20 opposed to that 
of the other heater base 20, 20. A heat -sealing 
pattern is formed on the surface 21 a, 21a of each 
heater 21 , 21 . 

A rod 23, 23 of an air cylinder 22, 22 mounted 
on the frame 16 as driving means is connected to 
each heat -sealing member 19, 19. The air cyl- 
inders 22, 22 are driven to move the heat -sealing 
members 19, 19 to and from each other. In this 
embodiment, as shown in FIG. 5, six heat -sealing 
means 15 are juxtaposed to one another so that the 
conveyed tubular film 2 is simultaneously heat- 



sealed for six bag -shaped containers 1. The 
heat -sealing means 15, 15 will be described in 
more detail below. 

A cooling means 25 which is a member of th 

s cooling unit 9 are provided to engage with heat- 
sealing members. As shown in FIGs. 5, 7 and 8, a 
base 27 is mounted on rails 26, 26 provided normal 
to the row of the heat -sealing means 15, 15 
slidably toward the heat -sealing means 15, 15. 

io Movable members 28, 28 are mounted on the base 
27 movably in the direction of the row of the heat - 
sealing means 15, 15, i.e., the same direction of 
feed of the tubular film 2. The base 27 is moved by 
air cylinders 29, 29, ... The internally threaded 

75 portion 30 on the underside of each movable 
member 28 is engaged with a threaded rod 31 
journailed in the base 27, and the the threaded rod 
31 is rotated clock -wise and counter-clockwise 
by a motor 32, whereby the base 27 is moved in 

20 the direction of feed of the tubular film 2. 

Each movable member 28 has a pair of cooling 
sandwiching members 33, 33 of about 10 mm- 
thickness steel as shown in FIGs. 7, 8, 9. The 
members 33, 33 are movable inbetween the heat-- 

25 sealing members 19, 19 which are apart from each 
other after a sealing operation is completed. Guide 
rods 34, .34 secured to the cooling sandwiching 
members 33, 33 are slidably inserted, through 
bushes 35, 35, in guide holes formed in each of the 

30 arm portions 28a, 28a of a bracket - shaped frame 
of the movable member 28. The rod 37, 37 of each 
of air cylinders 36, 36 respectively mounted on the 
arms 28a, 28a as driving means are connected to 
the cooling sandwiching members 33, 33. The air 

35 cylinders 36, 36 are driven to drive the sandwich - 
ing members 33, 33 to and from each other. In the 
case where the sandwiching members 33, 33 do 
not structurally provide a sufficient cooling effect, a 
coolant is circulated through the sandwiching 

40 members 33, 33 so as to improve the cooling 
effect. It is preferable that an interval between 
heat -sealing means 15 is adjustable so as to 
change an interval of seals and make adjustments. 
One embodiment of such arrangements is shown in 

45 FIG. 6. In this embodiment, the frame of the heat- 
.sealing-means. 15-is-movab!y-mounted-cp.-the-base 
24, the threaded rods 38 journailed in the base 24 
are screw -engaged with the internally threaded 
portion 38a of the frame 16, and the internally 

so threaded member 38a is rotated by a belt 40 of a 
motor 39 mounted on the frame 16 so as to move 
the frame 16. 

FIGS. 10 to 12 show in details examples of the 
heat -sealing means 15. An upper heater base 20 

55 is wider than a heater 21. Film pressing members 
41, 41 are provided on both sides of the heater 21. 
As shown in FIGs. 10 and 11, each film pr ssing 
member 41 comprises a rod 42, and pressing plate 
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43 on the lower end of the rod 42. The rod 42 is 
vertically movably inserted in each of bearing por- 
tions 45 mounted on both sides of the top of the 
heater base 20 through support members 44. A 
threaded portion of the rod 43 projected from the 
upper end of the bearing portion 45 is screw - 
engaged with a nut 46, and the nut 46 determines 
a lower limit of the pressing member 41 . That part 
of the rod 42 between the pressing plate 43 and 
the heater base 20 is inserted in a coil spring 47 to 
urge the pressing plate 43 to project. The under- 
side of the pressing plate 43 takes a position a little 
lower than the surface 21a of the heater 21. As 
shown in FIG. 10, the film pressing member 41 
may be moved vertically by an air cylinder moun - 
ted on the frame 16 through a support member. 

A lower heater base 20 is narrower. Film posi - 
tioning members 48, 48 are provided on both sides 
of the lower heater base 20. Each positioning 
member 48, 48 comprises an air cylinder 50 as the 
driving means supported on a support member 4 
secured to the frame 16 and rising therefrom, and 
a positioning plate 52 secured to the top end of the 
rod 51 of the air cylinder 50. A timing of the air 
cylinder 50 is so programmed that the positioning 
plate 52 is raised a little ahead of the heater 21 . 

FIG. 13 schematically shows a heat -sealing 
process involved in this invention. This process 
comprises a bag -feeding step (a) for supplying a 
bag 1 of FIG. 1, an open end separating and 
opening step (b) for separating and opening the 
open end 1a of the bag 1, a port inserting step 
(c), an operTend heat -sealing (a first seal) step (d) 
for heat - sealing those parts of the open end 1 a on 
both sides of the inserted port 4, a port heat- 
sealing (a second seal) step (e) for heat -sealing 
the open end 1a to the periphery of the port 4, and 
a discharging "step (f) for discharging the finished 
bag. 

A bag - mounting table 53 as shown in FIG. 14 
which is circulated through the above - described 
respective steps is movable by means of rollers 54, 
54 provided on both longitudinal sides at a certain 
interval and engaged in rails 55, 55. The table 53 is 
moved by toothed belts 56, 56 secured to both 
longitudinal sides wound on toothed pulleys (not 
shown), and the pulleys are driven to circulate the 
table in a loop, stopping the same at the above - 
described respective steps. 

On the top surface of the bag mounting table 
53 there are upwardly projected pins 57, 58, 58 
which are put into one hole 5 formed in middle of 
the lower end of the bag 1, and holes 5, 5, formed 
in the bag 1 at positions near both sides of the 
open end la. FIG. 15 shows a state of the bag 1 
with the pins inserted in the hoi s 5, 5, ... 

The pin 57 for positioning the rear end of the 
bag 1 is secured to the bag mounting table 53. The 



pins 58, 58 for positioning the open end of the bag 
1 are secured to the forward ends of arms 59, 59 
having the middle portions interconnected by a rod 
on the underside of the bag mounting table 53 and 

5 are projected upward through slots 60, 60 extend - 
ing axially in the bag mounting base 53 as shown 
in FIG. 14. A tensile spring 61 interconnects the 
rear ends of the arms 59, 59 so that the pins 58, 58 
are biased outward to be brought into alignment 

to with the holes 5, 5 in the open end 1 a of the bag 1 
and put into the holes 5, 5. Resultantly, when the 
port 4 is inserted into the open end 1a to be melt- 
adhering thereto, as the open end Ta is gathered, 
the pins 58, 58 are moved along the~"slots 60, 60 to 

75 be brought nearer to each other. 

In the longitudinally middle portion of the bag 
mounting base 53 nearer to one side thereof, there 
is formed a window 62 (see FIG. 14), From this 
window 62 is projected a support 66 for a movable 

20 frame 65 interconnecting the rods 64, 64 of air 
cylinders 63, 63 supported on the left and the right 
sides of the underside of the bag mounting table 
53. From this support 66 is horizontally projected a 
pin - like port holder 67 so as to face the open end 

25 1 a of the bag 1 on the bag mounting table 53. The 
rods 64, 64 are extended and withdrawn to move 
the movable frame 65 between a port setting po - 
sition and a port inserting position. 

The separating and opening means used in the 

so open end separating and opening step (b) (see 
FIG. 13) for separating and opening the open end 
la of the bag 1 to receive a port is separating and 
opening means which, as shown in FIG. 16, 
pinches the film so that the means can separate 

35 and open the open end without failure whether a 
material of the bag is thick or thin, and even when 
a width of the opening is small. That is, bifurcated 
pawl members 70A, 70B are opposed to each 
other movably to and from each other at an upper 

40 and a lower positions across the open end 1a of 
the bag 1 on the bag mounting base 53. Since~both 
pawl members 70A, 70B have the same structure, 
only the upper pawl member will be explained. The 
bifurcated pawl member 70A comprises a pair of 

45 rod members 74A, 74A having^ pawls portions 71 A, 
71 A and having the middle portions openably 
pivoted on a support member 72A by a pin 73A, a 
wedge member 76A to be advanced inbetween and 
withdrawn therefrom, rollers 75A, 75A on the rear 

so ends of the rod members 74A t 74A for opening 
and closing the rod members 74A, 74A, and an air 
cylinder 77A exemplified as the driving means for 
advancing and withdrawing the wedge member 
76A. 

55 A pair of the upper and the lower pawl mem - 

bers 70A, 70B are offset from each other that the 
pawls 71 A, 71 A, and the pawls 71 B, 71 B are are 
alternately offset from each other as shown In FIG. 
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17. The pawl 71 A of one 70A of the bifurcated pawl 
members is to be inserted inbetween the pawls 
71 B, 71 B of the other bifurcated pawl member 70B. 
The pawls 71 A, 71 A; 71 B, 71 B are closed when the 
wedge members 76A, 76B are advanced inbetween 
the rollers 75A t 75A; 75B, 75B to pinch the films of 
the bag 1 . 

FIGs. 18 and 19 show a front view and a side 
view of an embodiment in which three separate - 
opening means for separating and opening the 
open ends of bags 1 of a tubular film involved in 
this invention. 

A pair of an upper and a lower bifurcated pawl 
members 70A, 70B are mounted respectively on an 
upper and a lower frames 78A, 78B at the upper 
limit at the end of each bag mounting table 53 for 
bags of a tubular film to be mounted on. The 
frames 78A, 78B are moved to and from each other 
by air cylinders 79A, 79B as moving means so that 
the pawls 71 A, 71 B of the bifurcated pawl mem- 
bers 70A, 70B are brought into contact with the 
front side and the back side of the open end of the 
bag on the bag mounting table 53 near the open 
end. 

FIG. 20 shows a state in which, after the open 
end la of the bag 1 is separated and opened, the 
support 66 for a port 4 is moved in the direction of 
the arrow to insert the port 4 into the separated and 
opened end 1 a. 

Sealing means used in the sides heat -sealing 
step (d) (the first seal), and in the port heat- 
sealing step (e) (the second seal) shown in FIG. 1 3 
has the structure of FIG. 21, and FIG. 22 respec- 
tively showing a pair of an upper and a lower 
sealing means, and a side view thereof. That is, the 
upper sealing means 80 of the pair is cantilevered 
by means of the frame 83 which is vertically mov- 
able along a vertical guide rail on the side of a 
frame 81 fixedly provided upright. An upper part of 
the frame 83 is connected to the rod of an air 
cylinder 84 secured to the frame 81, and a heater 
85 is provided on the lower part of the frame 83. 
The heater 85 is disposed corresponding to a port 
inserting position of the bag 1 on the bag mounting 
table 53. A port centering means 66 is mounted on 
a-frame-87-whieh"iS"ahead-of-the-heater-85-andis 
vertically moved by an air cylinder 86 indepen- 
dently of the frame 83. 

The port centering means 88 includes a pair of 
levers 90, 90 each having a V-shaped groove 89, 
89 formed in a surface opposed to that of the other 
lever 90. The groove receives a substantially half of 
a peripheral surface of a port 4. The levers 90, 90 
are opened and closed by a handle cylinder 91 . A 
lower neck portion of the port 4 near the outer end 
is held between the grooves 89, 89 of both levers 
90, 90, so that the port 4 is located at a set position 
and hold the port 4 still during a heat -sealing 



operation. This holding mechanism may be any, as 
long as the port 4 can be centered and hold the 
port at a set position. 

The lower sealing means 92 has the same 

5 structure as that of the heater 85 of the upper 
sealing means 80. The members of the lower 
sealing means 92 are indicated by prime reference 
numerals of their corresponding members of the 
upper sealing means 80, and the lower sealing 

70 means 92 is not explained. 

A heater 93 for sides sealing included in the 
heater 85 of the sealing means 80, 92 used in the 
sides heat - sealing step (d) has, as shown in FIG. 
23, a bracket -shaped concavity 93a which loosely 

75 receives the barrel portion of the port 4, and heat - 
ing portions 93b, 93b for heat - sealing a set parts 
S1, S1 on both sides of the port inserting position 
of the bag 1 as shown in FIG. 24. The heat does 
not reach the barrel portion of the port 4. 

20 A heater 94 of the sealing means used in the 

port heat -sealing step (e) has, as shown in FIG. 
25, a semi - circular concavity contouring to a pe - 
ripheral surface of a part of the port 4 to, be 
inserted. The inside peripheral surface of this 

25 concavity is a heating portion 94a for heat -sealing 
a set part S2 of the peripheral surface of the 
inserted port 4 in the separate opened end 1a of 
the bag 1 as shown in FIG. 26. 

In FIG. 21(A), reference numeral 95 indicates a 

30 bag presser provided upright on the frame 83 
supporting the heater 85. The bag presser 95 
presses the bag 1 at a required portion thereof 
when the frame 83 is lowered so as to prevent the 
displacement of the bag 1 upon heat - sealing, and 

35 presses the bag 1 so that the bag 1 is removed 
from the pins 57. 58 when the heater 85 leaves 
apart from each other following a heat -sealing 
operation. 

The above - described sealing means 80, 92 

40 may each include at least one pair of the heater 93 
for heat -sealing the sides, and the heater 94 for 
heat - sealing the port, so as to achieve its function. 
However, it is possible that three sealing means 80, 
92 disposed along the moving track of the bag 

45 mounting base 53 (the first seal), and three sealing 
means for the port heat - sealing step (e) (ihe 
second seal), which are serially arranged, whereby 
bags can be sealed simultaneously by the unit of 6 
bags. The number of installed sealing means is 

so optional. 

The function of the above - described em- 
bodiments will be explained hereinafter. 

A tube roll 6 is set in the tubular film feed unit 
7 as shown in FIG. 3. The tubular film 2 is fed out 

55 through the dancer roll, is passed inbetween the 
heat -sealing members 19, 19 of the respective 
heat -sealing means 15, 15, ... of the heat -sealing 
unit 8. Then the air cylinders 22, 22 are actuated to 
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bring the heat -sealing members 19, 19 to each 
other (see FIG. 6). The tubular film 2 is held 
between the surfaces 21a, 21a of the heaters 21, 
21 of the heat -sealing members 19, 19 to be 
heat -sealed, and heat -seals 3, 3 are formed at 
set positions of the tubular film 3. 

That is, when the tubular film 2 is horizontally 
conveyed between the upper and the lower heat- 
sealing members 19 of the heat -sealing means 
15, 15, .... the air cylinders 50, 50 of the lower film 
positioning members 48. 48 are actuated to extend 
the rods 51, 51, and the positioning plates 52, 52 at 
the forward ends of the rods 51 , 51 are advanced 
to set positions below the tubular film 2, while the 
air cylinder 22 of the lower heating member 19 is 
actuated (see FIG. 10). At the same time, the air 
cylinder 22 of the upper heat -sealing member 19 
is actuated to lower the heat -sealing member 19. 
Together therewith, the film pressing members 41, 
41 are also lowered to come into contact with the 
tubular film 2 and hold the tubular film at both 
sides of positions thereof to be heat -sealed be- 
tween the lower positioning plate 52, 52 and the 
upper pressing plates 43, 43. Then the heaters 21 , 
21 are moved to each other to come into contact 
with the top side and the underside of the tubular 
film 2. Heat -seals are formed in accordance with 
their sealing pattern. 

When the heat -sealing operation is over, the 
air cylinders 22, 22 of the heat -sealing members 
19. 19 are withdrawn to leave the heat -sealing 
members 19, 19 from the tubular film 2. At this 
time, the upper film pressing members 41 , 41 , and 
the lower positioning members 48, 48 are holding 
both sides of the heat - sealed portions, so that the 
film 2 is prevented from sticking to the heaters 21, 
21, and being pulled or displaced when the heaters 
21, 21 leave the film 2 apart. 

At the time that the upper heater 21 has left 
the tubular film 2, the rods 42, 42 of the film 
pressing members 41, 41 are raised, accompanied 
by the heater base 20, and the pressing plates 43, 
43 thereof leave the film 2 to return to their initial 
positions. At the time that the lower heater 21 has 
left the film 2, the air cylinders 50, 50 withdraw, 
and- the -positioning plates 52, 52 are lowered to 
their initial positions. 

Heat -sealing operation on the tubular film 2 is 
therefore completed, and the film 2 is conveyed by 
a set length. A portion of the tubular film 2 to be 
heat -sealed is then supplied between the heat- 
sealing members 19, 19 of the heat -sealing 
means 15, 15, .. to be heat -sealed by th same 
operation. 

In the above - described embodiment, the tu- 
bular film 2 is hozizontally conveyed to be heat- 
sealed. However, needless to say, it is possible 
that the tubular film 2 is vertically conveyed, and 
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the heat -sealing members 19, 19 are disposed on 
both sides of a path of the conveyance, wher by 
this invention can be practiced. In the case where 
the tubular film 2 is thin, it is possible to omit the 

5 lower heat sealing member 19 and the film posi- 
tioning member 48, and the heater base alone is 
used. Furthermore, the structures of the film 
pressing member 41 and the film positioning 
member 48 are not limited to the shown embodi - 

70 ments, and in short, they can be any as long as 
they can hold both sides of the heat -sealed por- 
tions by the heaters 21, 21. 

Following heat -sealing operation, the air cyl- 
inders 22, 22 withdraw the rods 23 to separate the 

75 heat -sealing members 15, 15 apart. Then, with 
the cooling sandwiching members 33, 33 of the 
cooling means 25 of the cooling unit 9 separated 
from each other, the air cylinders 29, 29 are ac- 
tuated to advance the base 27 to the heat -sealing 

20 means 15, whereby the movable member 28 as 
well is advanced to intrude the cooling sandwiching 
members 33, 33 inbetween the heat -sealing 
members 19, 19 (see FIG. 8). The air cylinders 36, 
36 are operated so that the heat seals 3, 3 of the 

25 tubular film 2 between the cooling sandwiching 
members 33, 33 are held therebetween. 

Then, when the threaded rod 31 is rotated 
clockwise by the motor 32, all the cooling means 
25, 25 are moved downstream from the region of 

30 the heat -sealing unit 8 with the heat -seals of the 
tubular film 2 held between the cooling sandwich - 
ing members 33, 33, and are stopped at set posi- 
tions outside the heat -sealing unit 8. Then a fresh 
portion of the tubular film 2 is placed in the heat- 

as sealing unit 8 and heat -sealed by the heat- 
sealing means 15, 15 in the same way as de- 
scribed above. During this heat -sealing operation, 
the cooling sandwiching members 33, 33 of the 
cooling means 15, 15, ... are separated to release 

40 the tubular film 2, and after the movable members 
28 have withdrawn by the air cylinders 29, 29, the 
threaded rod 31 is rotated counter-clockwise to 
return the cooling sandwiching members 33, 33 to 
their position opposite the heat -sealing unit 8 and 

45 are ready to receive the heat -seals 3, 3, of the 
tubular fiim 2 heat -sealed by the heat -sealing 
means 15, 15, ... 

The above -described operation is thus re- 
peated to convey downstream to the next step the 

so tubular film 2 heat - sealed at a plurality of posi - 
tions, without elongating the softened parts of the 
heat -seals, while cooling the heat -seals by 
holding the heat -seals between the cooling 
sandwiching members 33, 33 of the cooling means 

55 25. 

The tubular film 2 which has been conveyed 
downstream from the cooling means 25, 25 is 
punched at the heat -seals 3, 3 by punching and 
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cutting means 11. The tubular film 2 is then cut by 
the unit of three bags. Cut tubular films 2 are 
arranged in two rows by the double - row arranging 
unit 12 and is conveyed in two rows. The tubular 
film 2 is then cut into individual bags, and the 
individual bags are shaped and fed to the convey - 
ing unit 1.4. Then the bags are fed in a horizontal 
row to the port inserting and melt -adhering unit. 

The thus -formed bags 1 are fed onto the bag 
mounting table 53, and are so positioned that the 
pins 57, 58. 58 are inserted into the holes 5, 5. 5. 
while a port 4 is put around the port holder 67 as 
shown in FIG. 13. The feed and setting of the bag 
1 and the port 4 can be automated manually or 
mechanically. 

When the bag -mounting table 53 with the 
bags 1 set on arrives at the position of the open 
end separate - opening step (b) and stopped, the 
support members 72A, 72B of the upper and the 
lower pawls 70A t 70B are moved nearer to each 
other by the operation of the air cylinder 79A, 79B, 
and the pawl portions 71 A, 71 A; 71 B, 71 B of the 
bifurcated pawls 70A, 70B are brought into contact 
with the front and the back sides of the separated 
and opened end 1a of the bag 1. As shown in FIG. 
17, the pawl portions 71 A, 71 A; 71 B, 71 B of the 
bifurcated pawls 70A, 70B are brought into the 
offset engagement with each other. That part of the 
film is accordingly undulated. Then, the air cyl- 
inders 77A, 77B are operated to move the wedge 
members 76A, 76B inbetween the rollers 75A, 75A; 
75B, 75B, whereby the pawl portions 71 A f 71 A; 
71 B, 71 B are closed. As a result, the undulated 
front and the back sides of the film are grasped by 
the pawl portions 71 A, 71 A; 71 B t 71 B of the bi- 
furcated pawls 70A, 70B. and after the pawl por- 
tions have perfectly grasped, the support members 
72A, 72B are moved to leave each other, and the 
open end of the bag 1 is separated and opened. 

After the open end 1 a is separated and 
opened, the air cylinders 637 63 are withdrawn to 
move the movable frame 66 toward the bag 1 , and 
a port 4 supported on the outer periphery of the 
port holder 67 is inserted into the separated and 
opened end 1a together with the port holder 67 by 
a set depth. Then, the hand cylinder 91 is ex- 
tended to lower the centering means 88. The lower 
neck portion of the port 4 is positioned between the 
grooves 89, 89 of the levers 90, 90 of the centering 
means 88. The hand cylinder 91 is operated to 
close the levers 90, 90, and the holder 4 is held 
between the grooves 89, 89, and the port is held 
centered therebetween. 

Subsequently, the air cylinders of the upper 
and the lower sealing means 80, 92 are operated to 
move the frames 83, 83'near to each other, and the 
respective heaters 85, 85*are brought over the port 
4 inserted in the separated and opened end 1a with 
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the heaters 93b, 93b in contact with the upper and 
the front and the back surfaces of the bag 1, and 
the set regions S1, S1 on both sides of the port 4 
are heat - sealed. At this time, that part of the film 

5 1 at the open end la is drawn left and right, but the 
part of the film with the port inserted in and which 
is not heat -sealed, freely elongates or shrinks, 
and neither pin-holes nor breakage occur. 

When the heat -sealing on both sides of the 

to port 4 is completed, the heaters 85, 85Veturn, and 
the centering means 88 releases the port 4 and 
return upward. Then the bag -mounting base 53 is 
moved to proceed to the next port heat -sealing 
step (e). 

is In this step, the set region S2 of the film 

corresponding to the peripheral surface of the port 
4 is heat -sealed by sealing means of the same 
constitution as the sealing means 80, 92, using the 
heaters 94, 94' of FIG. 25. And the heat -sealing of 

20 the open end la is completed. In a set period of 
time following or preceding the completion of the 
heat - sealing, the air cylinders 63, 63 of the bag - 
mounting table 53 are extended to withdraw the 
movable frame 65 and pull the port holder 67 out 

25 of the port 4. The bag - mounting table 53 is further 
advanced to discharge the finished bag. The empty 
bag -mounting table 53 is circulated back to the 
initial position by the endless circulation of the 
toothed belts 56, 56 to be used in the above - 

30 described steps. 

As described above, according to this inven- 
tion, a tubular film is conveyed downstream with 
the heat -seals formed by the heat -sealing unit 
press -held by the cooling sandwiching members 

35 of the cooling unit. Consequently the tubular film 
can be conveyed without elongation and shrinkage 
even when the film is heated to soften when heat - 
sealed. The heat -seals of the conveyed tubular 
film are cooled off. Consequently in cutting the 

40 tubular film into bags following the conveyance, no 
deflections occur in their cutting positions. Precise 
and accurate treatments including punching can be 
made to the bags and mass -production of uniform 
bag -shaped containers with high precision is 

45 possible. 

The film pressing member for pressing both 
sides of the tubular film at heat -sealing positions 
near the heaters of the heat -sealing means, ft 
does not happen that the film sticks to the heaters 

so adversely to be deflected or elongated. Eventually, 
the film does not zigzag when conveyed, and in the 
film punching and cutting process following the 
heat - sealing, dimensional errors can be substan - 
tially eliminated. The film pressing can be more 

55 secured and the film displacement can be further 
prevented by pressing the film before the heat- 
sealing, and releasing the film after the heaters 
have been withdrawn. By disposing the film posi - 
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tioning means corresponding to the film pressing 
means, in conveying the film airborne, the film can 
be held accurately at heat -sealing positions. This 
is very effective to heat -seal thick tubular films 
which need the heat - sealing on both surfaces. 5 

The open end of a bag of a lay -flat tubular 
film is separated and opened by contacting the 
pawl portions of a pair of bifurcated pawls in an 
offset state with respect to each other to the front 
and the back surfaces of the bag thereby undulat- to 
ing the bag, and grasping the associated summits 
of the undulation by the pawl portions of the re - 
spective pawls. Consequently, in comparison with 
the conventional separate - opening by suction with 
vacuum pads, even if the bag is thick or has a 75 
narrow opening width, the open end of the bag can 
be separate - opened without failure. Furthermore, 
less error occurs in determining a separating and 
opening position, and which causes no trouble in 
the following steps of, e.g., inserting a port. The 20 
device itself can be so compact that the device can 
be easily incorporated in an automatic production 
line for producing bag -shaped containers of a 
tubular film on line. Thus, various advantageous 
effects can be provided. 25 

Following the heat -sealing of the both sides of 
a port inserted in the open end of a bag, the 
peripheral portion of the port is heat -sealed. 
Consequently, neither awkward tensile strength nor 
local elongation takes place in that part of the film 
of the open end of the bag. No pin - holes, wrin - 
kles, breakage, etc. take place. This increases the 
safety of the bag as a transfusion bag. 

Claims 

1. A method for continuously forming bags com - 
prising continuous steps of: 

heat -sealing a continuous tubular plastic 
film, such as a continuously formed inflation 40 
tube or the like, widthwise at given positions 
thereof while the tubular film is being con- 
veyed; 

cutting sequentially the tubular film along 
the heat -seals into bag -shaped containers; 45 

and- 

conveying the tubular film over a set dis - 
tance to a following step while the heat -seals 
of the heat - sealed tubular film being press - 
held and cooled. 50 

2. An apparatus for continuously forming bags for 
heat -sealing a continuous tubular plastic film, 
such as a continuously formed inflation tube or 

the like, widthwise at given positions thereof 55 
while the tubular film is being conveyed, and 
then cutting the tubular film along the heat- 
seals into bag -shaped containers, the ap- 



paratus comprising: 

heat - sealing means for sealing the tubu - 
lar film including a pair of heat -sealing 
members which are disposed on one side of a 
track of conveyance of the tubular film, op- 
posing each other so as to hold the tubular film 
therebetween, and are movable to and from 
each other; 

driving means for driving the heat - sealing 
means to and from each other; 

cooling means for cooling the tubular film 
including a pair of cooling sandwiching mem - 
bers which are supported on a movable 
member disposed movably in directions of 
width of the tubular film and conveyance 
thereof, and intrude inbetween the heat- 
sealing members to sandwich the heat -seals 
of the tubular film; and 

driving means for driving the cooling 
sandwiching members to and from each other, 
whereby the tubular film is conveyed by a 
movement of the movable member to a next 
step with the those parts of the tubular film at 
the heat seals held between the cooling 
sandwiching members. 



3. An apparatus for continuously forming bags 
including heat -sealing means comprises: 

heaters disposed movably to and from a 
30 conveyance track of a tubular film for heat- 

melt adhering the film; and 

at least one pair of left and right film 
pressing members disposed at positions ar- 
ound the heaters movably in the same direc- 
35 tion as the heaters, whereby the tubular film is 

pressed by the film pressing members when 
the heaters are moved to and from the track. 



4. The apparatus for continuously forming bags 
according to claim 3, wherein the film pressing 
members are urged to advance by a spring 
and contacting the film before the heaters. 

5. The apparatus for continuously forming bags 
according to claim 3 or 4, wherein the heaters 
are disposed in pairs bpposecTtb each other 
across the conveyance track, and there are 
provided positioning members which are op- 
posed to the film pressing members and ad- 
vance to the conveyance track of the film to 
position the film. 

6. A method for continuously forming bags com - 
prising the steps of: 

separating and opening of contacting 
pawls of bifurcated pawl members in an al- 
ternately offset state respectively to a front and 
a back surfaces of that part of a lay -flat 
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tubular film bag with one end closed and the 
other end opened near the open end; 

closing the pawls of the respective pawl 
members to grasp the film therebetween; and 

separated and open the front and the back 
surfaces of the film. 

7. An apparatus for continuously forming bags 
comprising: 

separating and opening means comprising 
bifurcated pawl members which are mounted 
on movable means provided on a frame op- 
posed to each other and are openable and 
closable; 

pawl opening and closing means for 
opening and closing the bifurcated pawls; and 

bag -mounting table for positioning a tu- 
bular plastic film bag between the opposed 
bifurcated pawl members, whereby the bi- 
furcated pawls of the opposed bifurcated pawl 
members are arranged in an alternately offset 
state. 
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other across a port inserting position and 
downstream of the first sealing unit and in- 
cluding a pair of heaters each having a semi - 
circular concavity for a half of the periphery of 
the barrel of the port to be fitted in as tightly 
as possible; and 

driving means for moving at least one of 
the heaters of one pair of each of the first and 
the second sealing units to and from each 
other. 



8. A method for continuously forming bags com - 

prising the steps of; 25 

heat -sealing an inlet port of a tubular film 
bag in which the open end of a tubular film 
bag is separated and opened; 

inserting a port into the separated and 
opened end; 30 

heat - sealing those parts of the open end 
of the bag on both sides of the port - inserted 
position by heaters of a shape which detours a 
periphery of a barrel of the port; and 

heat - sealing the open end to the periph - 35 
ery of the barrel of the port using heaters of a 
shape contouring to the a shape of the pe- 
riphery of the barrel of the port, whereby the 
port is air -tightly adhered to the open end of 
the bag. 40 



9. An apparatus far continuously forming bags 
having means for heat -sealing an inlet port 
for a tubular film bag, the apparatus compris- 
ing: 45 

separating and-opening means for sepa- 
rating and opening the open end of a tubular 
film bag; 

port inserting means for inserting a cylin - 
drical port into the separated and open end; so 

a first seal including a pair of heaters of 
substantially bracket shaped section each 
having a concavity for a half of a periphery of 
a barrel of the port to be loosely received, the 
heaters being opposed to each other across 55 
the open end of the bag with the port inserted 
in; 

a second seaf disposed opposed to each 
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